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Abstract: A new data filiering method named CVVF method, based on Vondrak fiker and the technique of cross valida-
tion, is developed for separating signal and noise in data series, and applied to study of GPS multipath effects. Numerical
simulation studies and real experiments indicate that the method is a powerful signal decomposer, which can significantly
miigate the random eror of measurement and separate successfully signal and noise. The dayte-day repeating property of
GPS multipath signal can be applied to remove efficiently the multipath distutbances in the subsequent day’ s GPS measure-
mert, and therefore improve the quality of the GPS coordinate resuls.
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Tab.1 Smoothing factors and RMS values of the difference series at different noise levels / em
0.2 0.6 1.0 1.4 2.0 2.4 3.0 3.5
0.1 0.1 0.1 0.1 0.01 0. 01 0. 001 0.000 1
w RMS( 1) 0.033  0.081  0.131  0.177  0.227  0.277  0.310  0.457
;t u RMS( i) 0.197 0.573 0.993 1.402 1.969 2. 428 2. 908 3.59%4
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Tab.2 Optimal smoothing factors and RMS of noise series

X Y H
Day RMS RMS RMS
/ £em / Xem /tem
1 1.0e6 0.121 1.0e6 0.210 1.0e7 0.456
LO0e5 0.120 1.0e5 0.238 1.0e5 0.475
3 1.0e4 0.120 1.0ed 0.225 1.0e5 0.496
2
RMS ( <30. 04 am)
CVVF ,
2
H RMS X Y
H
3

Tab.3 Maximum corrdation coefficients between consecw

tive multipath series

Day X Y H
L2 0.809 0. 684 0. 665
23 0. 686 0. 612 0.543
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Tab.4 RMS of coordinate series before and after multipath
e Vondrak corrections are applied / fem
RMS 2 X, Y H b X Y 1
ay
3
2 RMS 2 0.400 0.251 0.622 0.501 0.987 0.775

3 0.422 0.288 0.591 0.432 0.932 0.648
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